The knee joint is very complex in terms of degrees of mobility and for normal biomechanics it is necessary for all the anatomical structures at this level to be within physiological limits. Problems can be caused by a number of risk factors such as age, sex, weight, or local risk factors such as patellar changes represented by patela alta or patella baja, which can lead to instability of the lower limb. Risk factors that may influence the development and progression of knee osteoarthritis have been evaluated. Changes in patellar position in relation to knee osteoarthritis were also studied. A group of 377 patients hospitalized for unilateral or bilateral knee pain with instability were included in the study. 239 of the 377 starting group presented knee osteoarthritis, constituting the study group. The risk factors analyzed were age, patient sex, BMI, weight status, anatomical changes in position of the patella (patella alta and patella baja), COBB angle and spine deviation. The results indicated that obesity, anatomical changes in the position of the patella, (patella alta), COBB angle and spine deviations represent significant risk factors in the onset of knee osteoarthritis.
Introduction
The knee is a very complex joint from a biomechanical point of view and for the joint to function properly it is necessary for all of the anatomical structures that make up the knee to be within normal limits (1) . The knee joint has a high degree of mobility in terms of flexion and extension, and is comprised of the femuro-tibial joint that has the role of bearing the weight of the body, and the patellofemoral joint with a role in reducing friction caused by muscle contractions (2) . There are various conditions that produce changes in the joint load distribution, which alter the mechanical properties at the level of the cartilage, muscles and ligaments as well as affecting their normal composition and structure (3) . Local risk factors that can lead to disturbances in knee joint biomechanics, such as anatomical changes in position involving the patella or abnormalities in the patellofemoral surface, in combination with a number of general risk factors (such as age, sex or obesity), in time could lead to osteoarthritis, in the absence of therapeutic measures (4, 5) .
Anatomical changes in patellar position are described using the terms patella alta and patella baja, both of which may be due to a congenital defect, however, patella alta could be the result of various conditions such as patellar dislocation, neurological pathologies or idiopathic. Patella baja is associated with trauma, ischemia of the patellar ligament or with knee surgery (6) . In the context of local anatomical changes, alterations of the biomechanics lead to a reduction in the joint functions, in association with pain and instability, leading to progression of osteoarthritis in the femoral-tibial compartment (7) . The knee joint is one of the most frequently affected joints by osteoarthritis, along with the hip joint or interphalangeal joints (8) . One of the most frequently encountered articular pathology in the USA is osteoarthritis; 19% of adults aged 45 and above are affected, and the alarming fact is that the number of people diagnosed is constantly increasing, and despite the ongoing research so far, the clear causes of osteoarthritis have not been fully elucidated (9) . The purpose of this study is to evaluate the modification of patellar position in relation to knee osteoarthritis, and the risk factors involved in the development of knee osteoarthritis.
Evaluating risk factors involved in the alteration of biomechanics in relation to knee osteoarthritis

Material and methods
The retrospective study included 377 patients, admitted to the Emergency Military Clinical Hospital "Dr. Iacob Czihac" Iasi, between July 2017 and July 2018. The patients included in the study were hospitalized due to knee pain (uni-or bilateral), accompanied by instability.
The exclusion criteria from this study was a history of knee surgery. Radiographs were obtained with a conventional radiology machine: Telediagnostic Philips Optimies. Measurements of the narrowing of the tibio-femoral joint space and the Insall-Salvatti index were performed on radiographs, digitized in the FCR Prima Console Viewer program. In order to grade the severity of knee osteoarthritis, according to the Kellgren-Lawrence classification, radiographs of the knee in the anterior view in orthostatic position were studied. I performed the measurements using as a reference the middle portion of the lateral and medial joint spaces of each knee, and determined the maximum height of the radiotransparent area between the edges of the tibio-femoral articular surfaces. Radiographs that showed a joint space of less than 5 mm were graded according to the Kellgren-Lawrence classification. The Kellgren-Lawrence classification (10):
• Grade 0: Absence of radiological changes;
• Grade 1: possible narrowing of the joint space with a tendency for osteophyte formation; • Grade 2: detecting osteophytes and possible narrowing of the joint space; • Grade 3: definite narrowing of the joint space, significant osteophytosis and possible bone deformities; • Grade 4: marked narrowing of the joint space accompanied by deformations, bone sclerosis and major osteophytes. Using the Kellgren-Lawrence classification, two study groups were established. The first group consisted of 138 patients without knee osteoarthritis (grade 0), the second group consisted of 239 patients with knee osteoarthritis (grades I-IV). Patellar instability is caused by the abnormal positioning of the patella, characterized by high or low positions; patella alta and patella baja.
To determine the patellar position, I calculated the Insall-Salvatti index, which represents the ratio between the length of the patellar tendon and the height of the patella. Insall-Salvatti index normal values are between 0.8-1.2, an index lower than 0.8 suggests patella baja; and greater than 1.2, patella alta. Technique: I evaluated lateral knee radiographs with the knee flexed at 30°. In order to determine the length of the patellar tendon, I measured the distance between the lower pole of the patella and the tibial tuberosity. To obtain the height of the patella, I measured the greatest pole-to-pole length. Patients were classified according to weight and height using the BMI index: underweight -BMI <18.5; normal weight -BMI between 18.51 -24.99; overweight -BMI between 25.00 -29.99; grade I obesity -BMI between 30.00 -34.99; grade II obesity -BMI between 35.00 -39.99; morbid obesity -BMI of 40.00 or above. The study evaluated the risk factors with significant predictability in the presence of knee osteoarthritis.
Results
In this study group 52.72% of cases had grade I knee osteoarthritis on the left while 51.88% had grade I knee osteoarthritis on the right. Grade II was found at 19.67% on the left and 20.92% on the right, III on 10.04% on the left, respectively 10.04% on the right, and Grade IV had a proportion comparable to the III, 10.04% on the left and 14.23% on the right ( Table  1 ). The mean age in patients with knee osteoarthritis was significantly (p <.001) higher (64.39 ± 10.26) compared to the age of patients without knee osteoarthritis (43.83 ± 13.42). Insall-Salvatti index on both left and right showed significantly higher values for patients with knee osteoarthritis (P <.001). Abnormal patella positioning such as patella alta frequency is 91.82% in patients with knee osteoarthritis, a significantly higher value (p <.001) compared to its frequency in the patients without knee osteoarthritis (8.18%). Also, the frequency of patella baja was significantly higher for patients with knee osteoarthritis (90.24%) ( Table 1) . Spine deviations were represented in the study group of 95.24% dextroscoliosis and 99.01% levoscoliosis (Table 1) . The assessment of the risk factors was performed on the basis of multiple logistic regression assessing the predictive power of several independent variables introduced simultaneously regarding the occurrence of knee osteoarthritis. Logistic regression (binomial: the present absence of an event) is a form of regression that is used when the dependent variable is dichotomous and the independent variables are of any type. Even if the independent variables are introduced in the model simultaneously, it will evaluate the degree of independent prediction for each variable, but the prediction will be adjusted considering the full context of the model. The variables included in the analysis, which in the univariate analysis (Table 1 ) showed a significant association with the presence of knee osteoarthritis. The independent variables (presumed predictive factors) introduced in the study were: age, female gender, BMI, obesity (normal weight, overweight, grade I obesity, grade II obesity, morbid obesity), anatomical position abnormality (patella alta), COBB angle, spine deviation (dextroscoliosis, levoscoliosis). The ENTER model was applied in which all the independent variables were introduced in one step. The results indicated that the most significant risk factors are the presence of patella alta (OR=5.97, 95% CI: 4.677-9.471, p <.001), followed by obesity grade III (OR = 4.588, 95% CI: 2.671-9.644, p <.001) and COBB angle value (OR = 3.587, 95% CI: 1.694, 7.871, p = .025) ( Table 2) . Although there is a slightly lower risk of spine deviation, BMI, female gender, and high age are important risk factors for knee osteoarthritis (p <.001) ( Table 2 ).
Discussion
A normal patellar position is a very important element in the biomechanical function and its alteration is associated with the appearance of symptomatology (11) . In the literature, patellofemoral osteoarthritis is reported to affect 65% of persons aged over 50 years old (12) and the association of patellofemoral osteoarthritis with an abnormal patellar position is emphasized (13) . All the patients included in this study with at least grade 1 according to the Kellgren-Lawrence classification had patellofemoral osteoarthritis in varying degrees; further research is needed on this aspect.
Knee osteoarthritis is addressed in most studies as a combination of pathophysiological processes that produce cartilage destruction, pain and disability, which have an effect on the social and professional life of patients; this pathology in advanced stages produces disability (14, 15) . Patients with knee osteoarthritis demonstrate instability during gait due to pain, with or without patellar height changes. In this study a series of risk factors associated with the occurrence or progression of the pathology are represented by age, sex, body mass index, anatomical or biomechanical changes or various pathologies ( Table 2) , as well as the literature report (16) . Although in theory, it can develop at any age, osteoarthritis is found especially in adults over 40 years old and affects both sexes. Comparative studies in the international literature highlight an increased prevalence of knee osteoarthritis in women (17) . The results obtained from the group show the same conclusions and demonstrate that females are most affected by osteoarthritis (83.61%). The data obtained in the study supports the research carried out so far and underlines that knee osteoarthritis has a high prevalence among individuals with high body mass index (29.7±4.09). In a meta-analysis of the literature, it was demonstrated that obesity is the risk factor with a major impact on knee osteoarthritis, joint pain and functional impotence (18) . Given that obesity has the potential of being reduced, it is possible to propose a physical exercise program and a rigorous diet (19, 20) . The findings of a recent study on the influence of changes in patellar position in patellofemoral osteoarthritis, using magnetic resonance investigations, conclude that patella alta is a predictive factor for lateral patellofemoral osteoarthritis (21) . In the analyzed group, patients with knee osteoarthritis presented patella alta with a frequency of 91.82% on the left and 90.24% on the right. The Cobb angle showed a significantly higher mean value (p=.0001) in the study group 5.824±6.05 compared with the average value found in the patients in the control group 2.12±3.48. Abnormal values of spine curvature angles, especially in the case of lumbar lordosis, has a positive association with knee osteoarthritis, explained by the fact that the spine forces the patient to bend their knees to maintain their centre of gravity (22) .
Maintaining the physiological alignment in the sagittal plane at both the spine, the hip joints and the knee is essential for the prevention of increased mechanical stress in any of these segments, and for this, researchers emphasize the importance of postural and gait correction (23, 24) . B. Supartono outlines in his study that the changes in spine alignment have a great influence on the installation and progression of knee osteoarthritis, the risk being 7.5 times higher in patients with moderate changes in the Cobb angle (25) . The literature highlights the importance of detecting risk factors in the installation and progression of knee osteoarthritis and also underlines and attempt to eliminate or reduce them (26, 27) .
Conclusion
Unfortunately, knee osteoarthritis cannot be treated curatively yet; it is important to evaluate and eliminate risk factors involved in its installation and progression as much as possible. Risk factors such as obesity, anatomical changes in position and spinal deviation may be considered to prevent the installation of knee osteoarthritis. Since a vicious cycle is generated by the fact that joint instability influences the installation and progression of osteoarthritis, which in turn aggravates instability, it is important to take measures to eliminate them. Pain and functional impotence are important causes of disability. Pain and its psychological impact are subjective from one individual to another and it offers researchers perspectives that can aid doctors in their practices, since in general a physician's view on the real degree of the loco-regional changes can be distorted by the patient.
